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Abstract 
Background: Public malaria health promotion is an integral part of the national malaria elimination programme, 
which was launched by the Chinese government in 2010. However, the public awareness of malaria needs to 
improve. This study aims to explore the determinants of public awareness of malaria.
Methods: A cross-sectional survey was conducted using stratified sampling method from June 2015 to March 2016. 
Bivariate logistic regression was performed to explore the association between predictors and malaria awareness in 
the sample population. The homogeneity of the interaction between group assignment and the degree of knowl-
edge related to malaria among the subgroups was calculated by Cochran–Mantel–Haenszel test.
Results: Community media (including bulletin boards of village clinics or township hospitals, newspapers, exercise 
books, shopping bags, aprons, disposable cups, leaflets and banner advertisements) was the most prominent deter-
minant influencing public awareness of malaria. The probability of having high-degree of knowledge about malaria 
among participants who received malaria-related information from community media were 3.99 times greater than 
those who did not (odds ratio 3.99, 95 % confidence interval 3.04–5.25, p < 0.001). Moreover, socio-demographic 
predictors including age, distance to township hospital, endemic county type, history of suffering from malaria, elec-
tronic media, self-assessed household income level, educational attainment and the knowledge about malaria were 
clearly associated with public awareness of malaria.
Conclusions: Community media played the most important role in public awareness of malaria. However, only a few 
participants have received malaria knowledge through this media. It suggests that community media was an effective 
publicity material, which should expand its coverage. Malaria health promotion campaign needs to be aligned with 
target populations, in particular, people who are under 45 years old and residents (especially in type-3 counties) in 
remote areas.
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Background
Malaria is a leading cause of disease burden across 
the world, especially in developing countries. It is 
responsible for approximately 3.2 billion people at risk of 
suffering from malaria [1]. In compliance with a strategic 
reorientation from an interruption of malaria transmis-
sion in the short term to a reduction of malaria burden 
in the long run, a large amount of malaria-endemic 
countries in Africa have achieved substantial reductions 
in malaria transmissions [2]. During the past decades, 
an appreciable decline in malaria prevalence has been 
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achieved by the efforts of local public health sectors 
operating in conjunction with international community 
[e.g., the World Health Organization (WHO)] [3]. Addi-
tionally, the WHO has set an ambitious target of reduc-
ing global malaria burden by 90  % by 2030 [4]. In Asia 
Pacific, the Asia Pacific Malaria Elimination Network 
was established a collaborative relationship among 14 
countries in an effort to address the challenges brought 
about by malaria and, therefore, eliminate the disease by 
2030 [5].
Historically, China used to be a malaria-epidemic 
country with a peak of about 2961 cases per 100,000 
population in the 1970s [6]. Thanks to various gov-
ernmental anti-malarial activities, the prevalence of 
malaria has declined substantially in most parts of the 
country during the past few decades [7, 8]. In response 
to the advocacy of WHO for malaria elimination at the 
national level, the Chinese government launched a dec-
ade-long malaria elimination programme (NMEP) in 
2010 targeting at eliminating indigenous malaria cases 
[9]. Although only a relatively small number of indig-
enous malaria cases have been detected annually in 
recent years (especially 56 cases in 2014) [10], several 
thousands of malaria cases have been imported into 
China. There is a broad consensus about a resurgence 
of malaria in the endemic countries due to its vectorial 
capacity. The imported malaria cases become the sole, or 
at least major, challenge the elimination of malaria [11–
14]. Also, the malaria resurgence in Greece is a reminder 
that the threat of imported cases merits serious atten-
tion [15].
Previous studies have shown that malaria health pro-
motion, in accordance with the local epidemiological 
status and practice [16, 17], is deemed as an integral 
component of elimination [18], not only to improve the 
acceptance of surveillance activities in the community 
level [2], such as “1-3-7″ pattern [19], but also to improve 
the behaviours of self-protection and treatment-seeking 
[20, 21]. Public awareness is the cornerstone of the reali-
zation and maintenance of the elimination programmes 
[2, 22]. However, the low degree of public knowledge of 
malaria and potential consequences remains a critical 
challenge for the elimination of this disease in China [23, 
24]. Given the importance of public awareness to malaria 
elimination, Chinese Center for Disease Control and Pre-
vention system has carried out most of the studies since 
2004 [25]. However, the determinant factors for public 
knowledge of malaria has not been completely explored 
during the NMEP. Therefore, this study was conducted 
to explore the determinants of malaria awareness in four 
provinces and to help improve the malaria promotion 
strategies in these regions.
Methods
Study population and sampling
This study was based on data obtained from a cross-
sectional field survey conducted in the in rural areas of 
Guangxi autonomous region, Chongqing municipal-
ity, Hubei and Anhui province from June 2015 to March 
2016. The areas were selected due to their relatively 
higher degree of prevalence of malaria in history. The 
NMEP identified three different types of malaria endemic 
counties (MEC) according to their annual incidences of 
local malaria. Type-1 county includes those with at least 
1 malaria case per year per 10,000 residents between the 
years 2006 and 2008. Type-2 county includes those with 
lower than 1 case per 10,000 residents and type-3 county 
refers to those areas with no malaria cases during the 
same years (2006–2008). A stratified multiple stage sam-
pling procedure across MECs, townships, villages was 
employed. Stratification was performed by dividing the 
NMEPs into three types of counties each encompassing 
three randomly selected MECs each of which contained 
three randomly selected townships depending on their 
malaria endemic status. Each township included three 
villages based on the distance (<1, 1–2 and  >2  km) to 
township hospitals. In each village,twenty villagers were 
selected randomly for interviews. Finally, 1321 villagers 
were surveyed with a response rate of 81.54 %
Variables and measures
The interviews were conducted by trained medical 
postgraduates from School of Medicine and Health 
Management of Tongji Medical College. A structured 
questionnaire was used to obtain public awareness of 
malaria, relevant socio-demographic information and 
information regarding sources of receiving malaria 
information. The questionnaire encompassed thirteen 
close-ended questions (with only one correct choice) 
regarding causes, symptoms and prevention of malaria. 
Each correct answer was assigned score 1, and the total 
score ranged from 0 to 13. No scores were assigned for 
wrong and ‘do not know’ answers. The level of knowl-
edge was dichotomized as high-degree (≥60  % correct 
answers) and low-degree (<60  % correct answers) [24, 
26]. Though the knowledge score is a continuous vari-
able, in this study, it was categorized as a binary variable 
since data were not normally distributed.
Socio-demographic factors have been reported to play 
an important role in determining individuals’ health 
knowledge [27, 28]. Hence, the potential relevant factors 
were included in this analysis. The socio-demographic 
and economic characteristics included (1) sex, (2) ethnic-
ity, (3) age, (4) educational attainment, (5) type of occu-
pation, (6) number of household members, (7) marital 
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status, (8) type of county, (9) self-assessed household 
income and (10) distance to township hospital.
Various malaria health promotion activities were con-
ducted to spread information regarding malaria through 
media, newspapers, periodicals and networks [6], and 
complemented by bulletin boards of village clinics or 
township hospitals, exercise books, shopping bags, 
aprons, disposable cups, leaflets and banner advertise-
ments, which ourre found during the pre-investigation. 
Therefore, the sources of malaria information were classi-
fied and collected at three different levels: (11) Individual 
level: a history of suffering from malaria, (12) community 
media including bulletin boards of village clinic or town-
ship hospital, newspaper, exercise book, shopping bag, 
apron, disposable cup, leaflet, and banners advertise-
ments, and (13) electronic media including television, 
radio, computer and internet.
Statistical analysis
Epidata3.1 (USA) was adopted for the establishment 
of databases. Data were double entered, and the input 
errors and logic errors during data entry were revised 
during data screening. Data analysis were performed 
with Statistical Package for Social Sciences (SPSS version 
13.0; Inc., USA). The characteristics of sample popula-
tion presented as categorical variables were summarized 
using cross-tabulations. The comparisons of propor-
tions across variables of interest between two groups 
(good and poor) were computed by using Chi square test. 
Bivariate logistic regression was performed to explore the 
association between predictors and public awareness of 
malaria. Potential explanatory predictors available with 
statistically significant difference (p  <  0.05), were finally 
enrolled in this model. Wald statistic with backward step-
wise selection method was used to identify statistically 
significant variables, and the remained variables were 
determined by 5  % level. Additionally, the homogeneity 
of the interaction between the group assignment and the 
rates of good knowledge across various subgroups were 
calculated by Cochran–Mantel–Haenszel test [29, 30]. 
The rates of high-degree of knowledge regarding malaria 
between non-exposure and exposure groups were com-
pared by Chi square test. The odds were computed to 




As shown in Table  1, most of the participants were of 
Han ethnicity (65.5  %), farmer migrants (58.9  %), and 
married (87.2 %). Approximately 57.2 % of them obtained 
more than 6  years of education. Compared with villag-
ers, 42.5 % of the population considered their household 
income low. Approximately 52.2  % of the respondents 
had a family of three or four members. In terms of media, 
they used to receive information regarding malaria, 
33.7  % of villagers received malaria knowledge through 
community media. 23.8 % of them were aware of malaria 
because they had a history of suffering from malaria. The 
rate of electronic material spreading malaria knowledge 
was the lowest among the listed instruments, 22.9  % of 
them use it to gain information regarding malaria.
Differences in the status of knowledge regarding malaria
Table 1 shows the comparison between high-degree and 
low-degree groups in terms of their socio-demographic 
and sources of receiving malaria information. Statisti-
cally-significant differences were found among various 
subgroups except for marital status. The residents with 
high degree of malaria knowledge seemed to be males of 
Han ethnicity, farmer migrants between 45 and 59 years 
old, with 7–9  years education and no less than three 
household members. The residents with middle housed 
income living close to the township hospital in type-1 
and type-2 counties are seemed more likely to have 
high-degree of malaria knowledge. Those who had a his-
tory of suffering from malaria and who received malaria 
information from community media or electronic media 
seemed more likely to have higher level of knowledge 
than those who did not.
Predictors affecting public malaria awareness
After discovering that marital status was not associated 
with malaria awareness, this variable was excluded from 
the original regression model. Compared with high-
degree knowledge group, a binary logistic regression was 
employed to examine the potential determinates of pub-
lic malaria awareness among 1321 residents. Age, type of 
county, self-assessment of household income level, dis-
tance to township hospital, experience of suffering from 
malaria, community media, electronic media and edu-
cation were finally retained in this model. More details 
were showed in Table 2.
Among all the above significant factors, the degree of 
knowledge regarding malaria of villagers who received 
malaria-related information through community media 
was 3.99 times higher than those who did not (OR 3.99, 
95 % CI 3.04–5.25, p < 0.001). The degree of knowledge 
regarding malaria of residents aged below 60 were 3.38 
times higher than those of villagers were below 29 years 
old (OR 3.38, 95  % CI 2.20–5.19, p  <  0.001). Moreover, 
the degree of knowledge regarding malaria of partici-
pants in type-1 and type-2 counties were higher than 
those in type-3 counties (OR 1.61, 95  % CI 1.14–2.29, 
p = 0.007; OR 2.63, 95 % CI 1.94–3.56, p < 0.001, respec-
tively). The degree of knowledge regarding malaria of 
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Table 1 Factors associated with public malaria awareness with univariate analyses
Characteristics n % Low degree  
knowledge (n = 634, %)




 Sex 5.7 0.02
  Male 643 48.7 45.3 51.8
  Female 678 51.3 54.7 48.2
 Ethnicity 7.8 <0.01
  Han 865 65.5 61.7 69.0
  Minorities 456 34.5 38.3 31.0
 Age 19.1 <0.01
  <29 288 21.8 26.4 17.4
  30–44 325 24.6 25.2 24.1
  45–59 394 29.8 26.8 32.7
  >60 314 23.8 21.6 25.8
 Education attainment 6.2 0.05
  <7 years 566 42.9 44.6 41.2
  7–9 years study 517 39.1 40.1 38.3
  >9 years study 238 18.0 15.3 20.5
 Type of occupation 12.7 0.01
  Self-employed worker 219 16.6 15.6 17.5
  Farmer migrant 778 58.9 57.1 60.5
  Non-work 193 14.6 17.7 11.8
  Worker 52 3.9 3.0 4.8
  Student 79 6.0 6.6 5.4
 Number of household member 14.2 <0.01
  <3 404 30.6 27.5 33.4
  3–4 689 52.2 51.3 52.9
  >4 228 17.2 21.2 13.7
 Martial status 2.4 0.12
  No 203 15.3 17.1 13.8
  Yes 1118 84.7 82.9 86.2
 Type of county 45.7 <0.01
  Type-1 404 30.6 27.6 33.3
  Type-2 515 39.0 33.1 44.4
  Type-3 402 30.4 39.3 22.3
 Self-assessment of household income level 18 <0.01
  Low 560 42.4 47.1 38.0
  Middle 639 48.4 42.3 54.0
  High 122 9.2 10.6 8.0
 Distance to township hospital (km) 7.53 0.06
  <1 360 27.2 23.7 30.6
  1–2 323 24.5 25.7 23.2
  2–3 235 17.8 18.6 17.1
  >3 403 30.5 32.0 29.1
Sources of malaria information
 History of suffering from malaria 21.3 <0.01
  No 1007 76.2 81.9 71.0
  Yes 314 23.8 18.1 29.0
 Community media 88.1 <0.01
  No 876 66.3 79.0 54.6
  Yes 445 33.7 21.0 45.4
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villagers who had more than 9  years study was 2.04 
greater than those of who had less than 7 years study (OR 
2.04, 95 % CI 1.36–3.05, p =  0.001). Interestingly, com-
pared with residents living within 1 km to township hos-
pital, the degree of knowledge regarding malaria of them 
seemed to decrease alongside the increase in distance. At 
last, whether one received malaria knowledge through 
electronic media and a history of suffering from malaria 
was clearly associated with their awareness of malaria 
(OR 1.80, 95 % CI 1.32–2.45, p < 0.001; OR 2.33, 95 % CI 
1.71–3.18, p < 0.001, respectively).
Determinants of malaria awareness of the sample 
population
After identifying the association between the rates of 
high-degree-knowledge and the group distribution rate, 
Cochrane and Mantel–Haenszel test was applied to 
assess their interaction. Table 3 shows the comparison of 
the rates of high-degree-knowledge among hierarchical 
subgroups. Almost in all subgroups (except the covari-
ates of worker and high income family), villagers who had 
received malaria information through community media 
had higher rate of achieving high-level of knowledge than 
those who had not. However, a consistent effect of com-
munity media across various subgroups were showed 
through this observed cross-sectional study.
Discussion
Prior studies were reported at the beginning of NMEP, 
however, the determinants of malaria knowledge have 
not been explored [24, 31]. Under such circumstances, 
the purpose of this study was set to explore the predictors 
Table 1 continued
Characteristics n % Low degree  
knowledge (n = 634, %)
High degree  
knowledge (n = 687, %)
χ2 p
 Electronic media 11.1 <0.01
  No 1018 77.1 81.1 73.4
  Yes 303 22.9 18.9 26.6
Table 2 Outcome of multivariable analyses exploring predictors of public malaria awareness
Predictors Reference B P OR 95 % CI
Lower Upper
Age <29 <0.001
 30–44 0.48 0.014 1.61 1.10 2.36
 45–59 0.86 <0.001 2.37 1.62 3.47
 >60 1.22 <0.001 3.38 2.20 5.19
Type of county Type-3 <0.001
 Type-1 0.48 0.007 1.61 1.14 2.29
 Type-2 0.97 <0.001 2.63 1.94 3.56
Self-assessment of household income level Low <0.001
 Middle 0.58 <0.001 1.79 1.37 2.35
 High 0.02 0.932 1.02 0.65 1.61
Distance to township hospital (km) <1 0.008
 1–2 −0.59 0.001 0.55 0.39 0.79
 2–3 −0.43 0.027 0.65 0.45 0.95
 >3 −0.38 0.024 0.68 0.49 0.95
History of suffering from malaria No 0.85 <0.001 2.33 1.71 3.18
Community media No 1.38 <0.001 3.99 3.04 5.25
Electronic media No 0.59 <0.001 1.80 1.32 2.45
Education <7 years 0.002
 7–9 years study 0.15 0.335 1.16 0.86 1.56
 >9 years study 0.71 0.001 2.04 1.36 3.05
 Constants −2.51 <0.001 0.08
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of public awareness of malaria at the transition period 
stage of the NMEP program across different MECs of 
China. According to the main findings from the col-
lected data, more than half of villagers had high degree 
of malaria knowledge, and the patterns of publicizing 
malaria knowledge through community media affected 
the public malaria awareness the most.
It may have benefited from different forms of public-
ity materials. The community media publicizing malaria 
knowledge was different in various counties. In general, 
Table 3 Malaria knowledge status between participants within and beyond the coverage of community media
Characteristics Beyond the coverage of community media Within the coverage of community media OR 95 % CI
No. with high degree  
of malaria knowledge/total no.




 Male 191/413 46.2 165/230 71.7 2.95 2.09 4.17
 Female 184/463 39.7 147/215 68.4 3.28 2.33 4.62
Ethnicity
 Han 272/589 46.2 202/276 73.2 3.18 2.33 4.34
 Minorities 103/287 35.9 110/169 65.1 3.33 2.24 4.96
Age
 <29 57/184 31.0 62/104 59.6 3.29 1.99 5.43
 30–44 89/207 43.0 77/118 65.3 2.49 1.56 3.98
 45–59 109/250 43.6 115/144 79.9 5.13 3.18 8.27
 >60 120/235 51.1 58/79 73.4 2.65 1.51 4.64
Education attainment
 <7 years 166/397 41.8 117/169 69.2 3.13 2.14 4.59
 7–9 years study 140/334 41.9 123/183 67.2 2.84 1.95 4.14
 >9 years study 69/145 47.6 72/93 77.4 3.78 2.10 6.78
Type of occupation
 Self-employed worker 36/135 46.7 57/84 67.9 2.41 1.37 4.26
 Farmer migrant 224/515 43.5 192/263 73.0 3.51 2.54 4.85
 Non-work 50/142 35.2 31/51 60.8 2.85 1.48 5.51
 Worker 22/38 57.9 11/14 78.6 2.67 0.64 11.14
 Students 16/46 34.8 21/33 63.6 3.28 1.29 8.34
Number of household members
 <3 143/269 53.2 81/122 66.4 1.74 1.11 2.72
 3–4 180/428 42.1 175/239 73.2 3.77 2.67 5.32
 >4 45/155 29.0 47/66 71.2 6.05 3.20 11.42
Marital status
 No 40/112 35.7 44/67 65.7 3.44 1.82 6.50
 Yes 273/640 42.7 253/348 72.7 3.58 2.70 4.75
Type of county
 Type-1 132/263 50.2 97/141 68.8 2.19 1.42 3.36
 Type-2 174/345 50.4 131/170 77.1 3.30 2.18 5.00
 Type-3 69/268 25.7 84/134 62.7 4.85 3.11 7.56
Self-assessment of household income level
 Low 134/372 36.0 123/181 68.0 3.77 2.58 5.49
 Middle 202/416 48.6 163/215 75.8 3.32 2.30 4.79
 High 33/77 42.9 21/44 47.7 1.22 0.58 2.56
Distance to township hospital (km)
 <1 109/222 49.1 85/119 71.4 2.59 1.61 4.18
 1–2 65/187 34.8 82/119 68.9 4.16 2.55 6.80
 2–3 54/143 37.8 54/80 67.5 3.42 1.92 6.10
 >3 97/259 37.5 87/123 70.7 4.04 2.54 6.41
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health information including malaria knowledge were 
delivered to residents through bulletin boards of village 
clinics and township hospitals periodically, which simi-
lar positive effect to the knowledge, attitude, and behav-
iour of rural residents were also found in rural China [32, 
33]. In addition, according to an informed source in this 
investigation, as a work task, health sectors are required 
to publish information regarding malaria in newspaper 
monthly to consolidate the achievements of malaria elim-
ination, and to increase public awareness of malaria.
It may also have benefited from the activities, which 
were conducted to cover different target population. 
In health education and promotion activities, exercise 
books with basic malaria knowledge as common public-
ity materials were provided to students. Shopping bags, 
aprons and disposable cups carrying information of 
malaria were distributed to the public in some MECs. 
Leaflets, banner advertisements were also used to spread 
malaria knowledge to the public and workers who are 
migrating to malaria-endemic regions.
Although only 33.7 % of the villagers received malaria 
knowledge through community media. However, it indi-
cates this effective publicity material should be imple-
mented in a larger range and strengthen this publicity 
effort to cover more residents, especially the target pop-
ulation. Additionally, given that most of malaria infec-
tions are originated in Africa and Asia [23], publicity may 
worth performing in the international collaboration of 
health education among at-risk population [34].
There were significant associations between the endemic 
type of county, experience of suffering malaria, self-assessed 
household income level, educational attainment and the 
degree of knowledge regarding malaria. The residents 
who received more than 9  years of education, with mid-
dle household income, living in type-1 and type-2 counties, 
having received malaria knowledge from electronic and 
with history of suffering malaria had high degree of malaria 
knowledge in this study. It indicates that the authorities 
should pay attention to the population who received less 
than 9  years of education, with lower household income, 
living in type-3 malaria counties, and those who did not 
received any malaria information in remote areas.
Interestingly, the rates of high-degree-knowledge of 
malaria were higher among the aged population, and 
those living in shorter distance to township hospitals. A 
possible explanation for this trend may be due to the fact 
that the middle aged and the elderly have experienced the 
outbreaks of malaria. The older the age, the greater the 
possibility of suffering from malaria, and the more suf-
ficient knowledge of malaria they may have obtained. In 
addition, as shown in Table  4, the rates of high-degree-
knowledge due to a history of suffering from malaria in 
different types of MECs substantially increased with age.
The trend of malaria knowledge increased with the dis-
tances to township hospitals declined, which may also 
be explained by the fact that the publicity work in rural 
areas was mainly dependent on the health workers in 
township hospitals, and its coverage effect was naturally 
raised with the shorter distance to township hospitals. It 
was worth noting that the youth and the residents who 
lived far away from township hospitals tended to have 
a lower-level of knowledge regarding malaria, and thus 
influencing the effect of the malaria education campaign. 
Therefore, the malaria promotion campaigns should 
focus especially on the residents in remote areas.
Limitations
This study has several limitations. The cross-sectional 
study was only investigated the villages from nine MECs, 
whereas Hainan and Yunan provinces, which were con-
sidered as classical malaria endemic religions in China, 
were not sampled. Consequently, the results might 
be unrepresented due to the sample population. The 
dependent variables were measured through close-ended 
questions. It might allow the respondents to guess the 
correct answers to some extent. However, it still provided 
reference basis for the further design of in-depth research 
to develop malaria educational materials and improve the 
malaria knowledge promotion in the next phase of the 
NMEP.
Table 4 The rates of  high degree of  malaria knowledge due to  a history of  suffering from  malaria in  different types 
of malaria endemic counties
n is the number of high degree of malaria knowledge due to history of suffering from malaria. N is the total number of high degree of malaria knowledge
Age Type 1 Type 2 Type 3 Total
n/N % n/N % n/N % n/N %
<29 9/28 32.14 6/54 9.38 1/27 3.70 16/119 13.45
30–44 7/54 12.96 18/84 21.43 3/28 10.71 28/166 16.88
45–59 37/90 41.11 29/80 36.25 12/54 22.22 78/224 34.82
>60 27/57 47.37 38/77 49.35 12/44 27.27 77/178 43.26
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Conclusions
Malaria knowledge promotion is an integral part of 
the national malaria elimination campaign. This study 
intends to explore the associations between the public 
malaria awareness and their socio-demographic charac-
teristics as well as sources of malaria information. Com-
munity media (including bulletin boards of village clinics 
or township hospitals, newspapers, exercise books, shop-
ping bags, aprons, disposable cups, leaflets, and banner 
advertisements) played the most important role in influ-
encing public awareness of malaria in the sample popula-
tion, nevertheless, only few respondents received malaria 
information through this media. Moreover, age, distance 
to township hospitals, endemic county type, a history of 
suffering from malaria, electronic media, self-assessment 
of household income level and education were also sig-
nificantly associated with public awareness of malaria. 
This suggests that community media was effective pub-
licity material, which should be implemented to a larger 
extent. Malaria education campaign need to be aligned 
with target populations, in particular, people who are 
under 45  years old and residents (especially in type-3 
counties) in remote areas.
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